This study was undertaken to evaluate antioxidant property, cytotoxicity and antimicrobial activity of Lasia spinosa leaves. Ethyl acetate soluble partitionate of the methanolic extract of the plant material showed significant antioxidant property using DPPH (1,1-diphenyl-2-pecrylhydrazyl) assay with IC 50 value of 16.42 µg/ml. In the brine shrimp lethality bioassay, LC 50 values obtained from the best fit line slope were 0.544, 3.181, and 4.096 µg/mL for standard (vincristine sulphate), dichloromethane and ethylacetate soluble partitionates of the methanolic extract respectively. The leaves extracts showed mild antimicrobial property.
Introduction
with occasional stirring. The extract was then filtered through a cotton plug followed by a Whatman No. 1 filter paper. The filtrate was concentrated using a rotary evaporator at low temperature and pressure to afford crude methanolic extract (23 g). The crude extract (5 g) was dissolved in 10% aqueous methanol which was subsequently extracted first with petroleum ether (PE), then dichloromethane (DCM) and finally with ethyl acetate (EA). The aqueous methanolic extract was preserved as aqueous fraction (AQ) (Kupchan & Tsou 1973 ,Van Wagenen et al. 1993 . All the fractions were evaporated to dryness by using a rotary evaporator and kept in airtight containers for further analysis.
Test organisms
Five Gram positive, 8 Gram negative bacteria and 3 fungal species were collected as pure cultures from the Institution of Nutrition and Food Science (INFS), University of Dhaka. The microorganisms were maintained on nutrient agar medium (Merck, Germany). Artemia salina (brine shrimp) eggs were collected from an aquarium shop (imported from Thailand) and hatched to get mature nauplii for brine shrimp lethality bioassay.
Screening of antioxidant activity
The free radical scavenging activity of the extracts on the stable radical 1,1-diphenyl-2-pecrylhydrazyl (DPPH) was determined following standard procedure (Feresin et al. 2002) . Two miligrams of each of the partitionated test sample was dissolved in methanol and solution of varying concentrations such as 500, 250, 125, 62.50, 31.25, 15.62, 7.81, 3.90, 1.95 and 0.97 µg/ml were prepared by serial dilution technique. Then 2 mL of each of the test sample was mixed with 3 ml of a DPPH-methanol solution (20 µg/ml) and the mixture was allowed to stand for 20 minutes for reaction completion. The absorbance was determined at a wave length of 517 nm and the corresponding percentage of inhibition was calculated by using the following equation:
Then % inhibitions were plotted against respective concentrations used and IC 50 was calculated from the graph using butylated hydroxy toluene (BHT), a potential antioxidant, as positive control. The experiment was repeated thrice and the mean IC 50 value was taken to compare with BHT.
Screening of cytotoxic activity
In brine shrimp lethality bioassay, dimethyl sulfoxide (DMSO) solutions of the four partitionates (PE, DCM, EA and AQ) were applied to A. salina for 24 hours (Mclaughlin & Rogers 1998 , Meyer et al. 1982 . For the experiment, 4 mg of each of the extracts were dissolved in DMSO and solutions of varying concentrations (400, 200, 100, 50, 25, 12.50, 6.25, 3.125, 1.562, 0 .781 µg/ml) were obtained by serial dilution technique. The solutions were then added to the premarked vials containing ten live brine shrimp nauplii in 5 ml simulated sea water. After 24 hours, the vials were inspected using a magnifying glass and the number of survived nauplii in each vial was counted. From this data, the % lethality of brine shrimp nauplii was calculated for each concentration. The median lethal concentration (LC 50 ) of the test samples was obtained by plotting percentage of the shrimp killed against the logarithm of the sample concentration.
Screening of antimicrobial activity
The antibacterial activity was carried out by the disc diffusion method using nutrient agar medium (Bauer et al. 1966) . The sterile Matricel (BBL, cocksville USA) 6.0 mm filter paper discs, impregnated with 400 µg of petroleum ether, dichloromethane, ethyl acetate and aqueous extract, were placed gently on the previously marked zones in the agar plates. Standard Ciprofloxacin discs (50 µg/disc) were used as positive control to ensure the activity against test organisms. The zones of inhibition produced by the extracts were measured thrice and its mean value was taken to compare with the standard.
Statistical analyses
Regression analysis was carried out for analyzing the data obtained from brine shrimp lethality bioassay to study the relationship between different samples and vincristine sulphate.
Results and Discussion
The study was performed to determine the antioxidant, cytotoxic and antimicrobial activity of L. spinosa leaves. The antioxidant property of the plant was evaluated using 1, 1-diphenyl-2-pecrylhydrazyl (DPPH) free radical scavenging test following previously described procedure (Pietta et al. 1998 , Velioglu et al. 1998 . The cytotoxic activity of plant materials was performed by using brine shrimp lethality bioassay (Meyer et al. 1982 The antimicrobial effects of L. spinosa leaves against various test organisms are shown in Table 3 . The aqueous extract exhibited no activity against the tested microorganisms at a concentration of 400 µg/disc. The petroleum ether extract showed mild inhibitory activity against various Gram-negative bacteria such as Shigella dysenteriae (10 mm). It showed mild antifungal activity against Candida albicans (10 mm) and Aspergillus niger (10 mm). The dichloromethane extract revealed mild antifungal activity against Candida albicans (10 mm) and Aspergillus niger (10 mm) and the ethyl acetate extract showed mild antifungal activity against Candida albicans (10 mm).
The extracts of leaves of L. spinosa showed significant antioxidant and cytotoxic properties with non significant antimicrobial properties. Further investigation is required for isolating the specific bioactive constituents responsible for antioxidant and cytotoxic activities.
